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法实现了 PLC 的可编程逻辑功能；采用 CAN 总线拓展了网络功能；采用向导式
界面，增强其易操作性；通过强化软件功能，裁剪硬件，降低成本。 






基于 μC/OS-II 操作系统的驱动层和任务层设计、基于 ZLG/GUI 的人机界面设计，
实现了从节点逻辑表达式解析算法和 CAN 总线通信的信息接收和发送等。 


















The traditional PLC technology has domained the field of industrial automation 
control for a long time, with its advantages of high reliability, high performance, etc. 
However, PLC technology still need to be improved due to its shortages in cost, 
operation and network aspects. The rapid development of embedded technology and 
field-bus technology has inplanted new blood into the traditional PLC technology. To 
combine the traditional PLC technology with the embedded technology and the 
field-bus technology is of great practical significance for exploring the new type of 
industrial controller.  
To meet the using needs in some low-cost, distributed and easy to operated 
industrial areas, this paper tries to explore the Bus PLC implementations based on the 
embedded system. This system has achieved the PLC programmable logic functions 
by using a logical expression analysis algorithm, and expanded the network function 
by using CAN bus. It also enhances its operability by using the wizard-style interface, 
and cuts the costs through enhancing software and cutting hardware. 
    This paper firstly introduces the mathematical model of the PLC Bus in detail,  
and then shows the PLC Bus topology, finally it introduces the logical expression 
analysis algorithm throughly. On this basis, the paper ultimatly completes the 
designation of the system hardware, software and CAN communication protocol.  
The hardware part of this paper has completed the designation of the following 
sections: the master node minimum system, human-computer interaction interface, 
switch signal inputs of subordinate nodes, switch signal outputs of subordinate nodes, 
analog signal inputs of subordinate nodes, analog signal outputs of subordinate nodes 
and the CAN communication hardware interface circuit design. On the base of brief 
introduction of uC/OS-II operating system, the software components has completed 
the designation of the following sections: the driven layer and task layer based on the 















on ZLG/GUI, analytic algorithm of logical expression of the subordinate nodes and 
the CAN bus communication including receiving and transmitting  
    Finally, the paper analyzes the using of PLC Bus in the MCB standard detection 
bench. 
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1．兼容性，传统 PLC 的生产厂家众多，不同厂家的 PLC 在编程元件种
类，数目和编程语言等方面存在较大的差异，造成各生产厂家的 PLC 产品互不





为克服这些问题，一种新的 PLC 应运而生，即软 PLC。所谓软 PLC 技术，
就是使用 PC 作为硬件支撑平台，利用软件实现标准硬件 PLC 的基本功能，即将
PLC 的控制功能封装在软件内，运行于 PC 的环境中。这样以 PC 为基础的控制









































































方法可使网络内的节点个数在理论上不受限制，数据块的标识码可由 11 位或 29
位二进制数组成，因此可以定义








1．对 PLC 的发展进行分析，研究其应用背景和意义。 






















7．分析总线式 PLC 在 MCB 标准检测台中的应用。 






































第二章 总线式 PLC 系统的总体设计 
5 







针对以上问题，确定总线式 PLC 的设计目标： 
1．低成本，系统以嵌入式微处理器为核心，裁剪硬件功能，强化软件设计，
进而降低成本，减小体积； 
2．易操作，摒弃传统 PLC 的 T 形图等编程语言，采用向导菜单式界面设计，
不用任何专业培训，就可根据用户界面的向导进行“编程”； 
3．总线式，这种 PLC 可单独工作，也可联机工作，可对分布于不同地方的
不同设备进行统一管理，节点之间通过 CAN 总线进行连接。CAN 总线作为其一
部分嵌入于 PLC 中，不用任何通信适配卡，使其具有强大的通信功能。 
2.2 系统数学模型分析 
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